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Introduction To Lithospheric 
Plate Boundaries 



INTRODUCTION ^^^^^^m^^^^&ms^x^^-^- 

In this module th^ student studies the three , 
types of lithospbeWc plate boundaries. Students 
use a simple spherical model to examine the 
plate boundaries. ' ^ 

The earth's lithosphere is-composed of semi-rigid 
plates that move in different directions A fc 
great deal of action takes place along boundaries 
between plates. Most earthquakes are located 
there Figure 1 shows the relation of these 
plates and the outer shells oHhe earth. ' ^ 




Not to scale 
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Figure 1. Diagram showing the rigid lithospheric. 
plates and their relationship to the outer 
shells of the earth (not to scale).- ' - 

Plates move away from e^h other along a 
divergent plate boundary' As the plates move^ 
apart, material from 'the asthenosphere fills the 
gap. This creates new lithosphere, added to* * k 
each plate. The upper pert of the lithosphere 
is the crust^Se§ Figure^. * 




Figure 2 Plates move apart from one another 

A convergent plate boundary exists where two 
plates mov? toward one another Converging 
f plate^ that carry continents will produce 
mountain ranges, like the Alps and Himalaya 
Mountains, when the continents coUide (Figure 
3a) At a convergent plate bounfdary.one plate 
slides under another, a plate with oceanic 
crust (more dense) will slide under a plate with 
coiHmeQtal crust (less dense) See "Flguie^b 
^Notice that hthosphereTs^teStroyed as part 
of a plate descends into the weak shell 
(asjthenosphere— see Figure 1). 




Figure 3% Wh^re two'plate* each carrying a 
continent converge, the continents will 
eventually collide. 
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Figure 3b A plate with oceanic crust may 
descend under a plate with continental crust 

A third type'of plate boundary is a transform 
plate boundary. This occurs where two plates slide 
past each other No hthosphere is formed here 
and none is destroyed See Figure 4 
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Figure 4 Plates may move past one another * 



Continental crust — \ 



Oceanic crust 



Upper mantle 



ithosphere) 



Mantle (asthenospherej 
i 



Earthquake 



Illustration Key 



In this activity you-will observe the relationship / 
between plate boundaries as you rotate a \ 
rigid plate on a sphere. 

PREREQUISITE STUDENT BACKGROUND 

' This activity is an introduction to the three 
types of plate boundaries. No background 
knowledge about Uthospheric plate boundaries 
is necessary apd none is assumed. 

OBJECTIVES 

/\fter you have completed this activity, you 
should be able to' 

1. Identify divergent, convergent, and transform 
plate boundaries 

2. Demonstrate the relationship between plate 
boundaries on a sphere by rotating a small 
piece of the sphere. J 

3. Determirfe where earthquakes commonly 
occur along plate boundaries. 
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World Selsmiclty Map, United States Geological 
Survey, 1200 S. Eads Street, Arlington, VA. 
22202— at least two copied per class -(optional). 
Wall map, Pac///c Ocean Floor, National 
Geographic Society, Educational Services, 
Department 79, Washington, D.C.20036— at least, 
two copies per class (optional). • 

Plate boundary models— one for each student 
or team of two. Once the plate boundary 
models have been made, they can be reused for 
succeeding classes. * 

Materials needed for^each model: 

1 plastic hollow ball about 5*^12 cm in diameter; 

as thin-walled as possible. 

1 metal brad, push pin, thumb tack, or paper 

fastener. 

1 celluloid or heavy cardboard tab about 2 or 3 
cm wide and as long as diameter of ball. 

To construct the model, cut a section out of 
the ball with a sharp knife. See Figure 5. Attach 
this section to the tab with a staple or two. 
T^ien punch a hole in the ball and attach the' other 
end of the celluloid tab to the bail with the brad 
or push pin so that the section which was 
cut out will fit neatly in the area of the ball from 
which it was cut. Letter the ball as shown in 
Figure 5. 

BACKGROUND INFORMATION 

** > 

The plate tectonic^ theory states that the outer 
shell (lithosphere) of the earth is composed 
of about 7 major plates which move in relation 
to one another. These plates are assumed' 
to be nearly rigW horizontally. 

interactions at plate boundaries explain the 
distribution of many large scale geological 
features and zones of activity— narrow belts of 
mountaips, volcanic a^d seismic activity. 



Brad Of paper fastener 



SUGGESTED APPROACH 

•This activity is designed for students working 
individually or in pairs, depending on class 
siaeand the number of plate boundary models 
available, f group discussion of results 
would be beneficial. 



ftfeFERENCES 

Cox, A., 1973, Plate tectonics and geomagnetic 
reversals. San^ Francisco, W.H. Freeman and 
Cofchpany,>p. 40-47. - 

Wyllie, PJ„ 1976, The way the earth works. 
New York,- Jofrti Wiley arrd Sons, Inc., p. 61-72. 




Figure 5 Plate boundary model 
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The major purpose of this activity is to Introduce 
the student to three types of plate baundaite^ 
divergent, convergent and transform. 

It is often difficult to grasp spatial relationships 
when presented in two dimensions. I ri Order 
to provide concrete e>femples of plate boundaries, 
this activity requires the student to move a 
sj/nulated plate on a sphere. 




Particularly usetyl are the EXTENSIONS where 
students are asked to compare the model to 
real plate boundaries on the Pacific Ocean 
Floor map. 
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PROCEDURE 

In thte^cthrtt^each student will compare , 
descroptions of plate boundaries discussed in • 
the INTRODUCTION to boundaries on the crustal 

iotHfdanr mofiei. 
Key words: divergent plate boundary, convergent 
plate boundary, transform plate boundary, 
lithosphpreTplates (plates of the asthenosphere), 
crust 

Time required: one to two 45-minute periods 

Materials" plate boundary model, World 
Seismicity Map, Pacific Ocean Floor map 

Take the plate boundary model like the dtie 
shown in Figure 5 and move the small plat£clock- 
wise The small plate will move in relation 
to the largs plate (sphere) Be sure to slide the 
small plate under the large plate. 

1. At which letter did the small plate shorten 
and slide under the big plate 9 

Boundary C 

2. What kind of plate boundary is this 9 
Convergent plate boundary 1 

3. At which letter did the small plate,spread 
apart from the big plate 9 

Boundary A 

4. What is the name of this kind of plate . 
boundary 9 

Divergent plate boundary 
t 

4 SUMMARY QUeSTjdNS 

1. Where do earthquake^commonly ocgur 9 
^Earthquakes copimonly occur along plate 

boundaries. 

2. Explain the thTee types df plate boundaries 
Divergent plate boundary plates moving apart 
from one another. This creates new crust. 



EXTENSIONS 

1. Compare the plate boundary model to the 
Pacific Ocean Floor map Locate on the map 
each of the kinds of. plate boundaries you have 
stbdied. 

Convergent plate boundaries can t^e identified 
along the margin of the Pacific Ocean (Japah, 
Chile/Peru, Alaska, etc.). 

Divergent plate boundaries are ipcated along the 
EastjPacific Rise and the Southeast Indian 
Ocean Ridcfe. -* ^ 

A transform plate boundary is located in 
California and is expressed as the San Andreas 
Fault 



5. At which letter does new lithosphere form 9 
Boundary A * 

6. At which letter is hffiosphere destroyed? 
Boundary C 

7. Whpre are the boundaries between the small . 
plate and the big plate where the crust fs % 
Conserved.;. that is, where hthospheric plates 
arj^not destroyed or new material added? 
Efoth boundaries B and D 

8. Which plate boundaries are parallel to the* 
direction of plate motion 9 

Both boundaries B and D 

9. If you lived in the middle of the big plate or 
the small plate, would you feel the small 
plate move 9 

No motion would be felt* It is a problem of scale. 
The Pacific Plate, for example, is moving 
northward (relative motion) at about 3 cm per 
.year and is not felt unless the motion occurs 
in jerks, as during an earthquake. Even 
then the motions wilTbe felt nearer theepicenter 
of the earthquake. 

10. If you lived on a plate boundary, would you 
feel the plate move 9 Why or why; not 9 

Since earthquakes occur predominantly on plate 
boundaries people'living nearest the plate 
boundaries would feel the earthquake (hence ' 
* feel plate motion). * 



Convergent f piate' boundary one plate slides 
under another. Continents on converging plates 
may collide with one another. This i^ay form 
mountain ranges; or, one plate may slide 
under another, resulting in destruction of crust. 
Transform plate boundary plates sliding past 
one another. No crus^is formed and none 
•is destroyed. < * 

2. Compare the plate boundary model to the 
•Wdrld Seismicify Map. Do most of the earth- 
quakes occur along plate boundaries 9 
.(Hint Compare Figures 2, 3a, 3b, and 4 to the 

• map ) Are the d,epths of earthquakes different 
al6ng differed fynds of plate boundaries? 
The pp^ofjhis question is to note the 

» relationship of earthquakes to plate boundaries. 
Students, should note that earthquake depth 
increases in the direction that the plate is 
descending under the continent (Figure 3b in 

* this module). Examine converging plate boundary 
jlp^r^Chile or the boundaries north of New 
?ealand*on the World Seismicity Map. 
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NAGT Crustal Evolution . 
Education Project Modules 

CEEP Modules are listed here in alphabetical 
order Each Module is ciesigned for use in - 
the number of class periods indicated For 
suggested sequences of CEEP Modules to 
cover specific topics and for correlation 
of CEEP Modules to standard earth science 
texftbooks consult Ward s descriptive 
literature on CEEP The Catalog Numbers 
shown here refer to the CLASS PACK 
of each Module consisting of a Teacher's 
Guide and 30 copies of the^Student 
investigation See Ward s descriptive 
literature f or alternate order quantities 
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INTRODUCTION 



The earth s lithosphere is composed of semi-rigid 
plates that move in different directions. A 
great % deal of action takes place along boundaries 
between plates. Most earthquakes are located 
there' Figure 1 shows the relation of these 
plates and the outer shells of the earth 



Plates move away from each other alonjg a 
divergent plate boundary. As the plates move 
apart, material from the asthenosphere fills the 
gap This creates new lithosphere, added to 
each plate The upper part of the lithosphere ^ 
is the crust. See Figure. 2 * 
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Figure 2. Plates move apart from one another. 



•Figure 1. Diagram showing the rigid lithospheric 
plates and their relationship to the outer 
shells of yie earth (not to scale). 
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A convergent plate boundary exists where two 
plates move toward one another. Converging 
plates that carry continents will produce 
mountain ranges, like the Alps and Himalaya 
Mountains, when the continents collide (figure 
3a). At a convergent plate boundary one plate 
slides under another; a plate with oceanic 
crust 4 (more dense) will slide>uhder a plate with 
continental crust (less dense). See Figure 3b. . 
Notice that lithosphere is destroyed (as part* 
of a plate descends info the weak shell 
(asthenosphere^-see Figure 1). 
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Illustration Key 



Figure 3a. Where two plates each carrying a 
continent convergeflhe* continents will 
eventually collide. 



A third type of plate boundary is a transform 
plate boundary. This occurs where two plates slide 
past each other. No lithosphere is formed here 
and none is destroyed See Figure 4. 

In this Activity you wilT observe t$e relationship 
between plate boundaries a$ you rotate a 
rigid plate on a sphere. 




Figure 3b. A plate with oceanic crust may 
descend under a plate with continental cru^t 




J Figure 4. Plates may move past one another. 



11 



ERIC 

hnifliiiffnrrriaaiiij 



* OBJECTIVES 

After you have completed this activity, you 
should be able to: — 
1. Identify divergent, convergent, and transform 
plate boundaries. 



2. Demonstrate the relationship between-platd 
boundaries on a sphere by rotating a small 
piece of the sphere. 

3. Determihe where earthquakes commonly 
occur along plate bounjdaries. ' 



PjROCEDURE rtm^^^^m&^-^'^^^> 

Materials: plate boundary model, World 
Seism i city Map, Pacific Ocean Floor map. 

Take the plate boundary model like the one 
shown in Figure 5 and move the small plate clock- 
wise The small plate wifl rfiove in relation 
to the large plate (sphere). B& sure to slide the 
small plate under the large plate. * 

1. At which letter did th$ small plate shorten 
and slide under the big plate? 



2. What kind of plate boundary is thfs 7 



3. At* which letter did the small plate spread 
, apart from the big plate? 



/ 



4. What is the name of this kind of plate 
boundary'? % ^ 



Tab 



Cut-out section 



Staple 




Figure 5 Plate boundary mod 



0 



9. If you lived in the middle of the big plate or 
the small plate, would you feel the small 
plate move'? 



*4 



S.^At which letter does new lithosphere form? 



6. At which letter is lithosphere destroyed? 



7. Where are the boundaries between the small 
plate and ^he bigjDlate where the crust is 
conserved. . .that is, whpre lithospheric plates 
are not destroyed or new material^ added? 



V 



to. If you livecl orra plate boundary, would you 
feel the plate move 9 Why Qr why not? 



8. Which plate boundaries are parallel to* the 
direction of plate motion? 



er|c 



1 9 
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.SUMMARY QUESTIONS ^^A^-^^^m 

< 

UWhei;e do earthquakes comYnonly cjccur? 
♦ 

* 2. Explain the three types of plate boundaries. 
Divergent pfate tjoundary 1 



Convergent plate boundary- 



Transform plate boundary: 



EXTENSIONS -^-^^^^^^^^ 

1. Compare 'the plate boundary model to ( the 
Pacific Ocean Floor map. Locate on the map 
each of the kinds of plate boundaries you have 
studied* ' 



2. CcJI^arfe jhe plate boundary JWdel to the , 
WorJd Seismicity Map Do mostilpYe earth- 
quakes occi^r along plate bouncjarfes? 
(Hint Compare Figures 2, 3a, 3tvand 4*to the 
map ) Are the depths of earthquake^ different 
along different kinds of plate boundaries 9 
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